Effects of an endothelin receptor antagonist on a model of hypertensive retinopathy.
Hypertensive retinopathy manifests itself as progressive retinal microvascular pathology in response to aberrant blood flow. The current study sought to evaluate whether dysfunction of the vasoactive endothelin-1 (ET-1) system is involved in the pathogenesis of hypertension-induced retinopathy in an animal model of systemic hypertension. The endothelin receptor antagonist, bosentan, was administered to spontaneously hypertensive rats (SHRs) and comparisons were made with untreated SHRs and normotensive Wistar Kyoto (WKY) rats. The retinal mRNA expression of ET-1, ET-converting enzyme-1, ET(A) and ET(B) receptors and the basement membrane proteins, laminin beta1, collagen IV and fibronectin was quantified using real-time RT-PCR. In addition, retinal arteriole and/or capillary bed damage was assessed by qualitative and quantitative microscopy. mRNA for the ET(A) receptor was increased in SHRs, when compared to WKY control animals (p < 0.001). Treatment with bosentan in SHRs significantly reduced the expression of ET-1 (p < 0.05), and both the ET(A) (p < 0.0001) and ET(B) (p < 0.05) receptor subtypes. The laminin beta1, collagen IV and fibronectin mRNA expression was significantly higher in SHRs when compared to WKY control animals (p < 0.001). Treatment with bosentan abolished these responses and also the appearance of various microvascular lesions. ET-mediated vasoregulation abnormalities in the retinal microvasculature could play an associative role in lesion formation during hypertensive retinopathy.